Specific aspartate residues in FET3 control high-affinity iron transport in Saccharomyces cerevisiae.
Site-directed mutagenesis was performed on a set of six aspartate residues of Fet3, the multicopper ferroxidase involved in high-affinity iron transport in Saccharomyces cerevisiae, in order to comprehend the molecular determinants of the protein function. Asp312, Asp315, Asp319 and Asp320 were predicted by homology modelling to be located in a negatively charged surface-exposed loop of the protein. Other two aspartate residues (Asp278 and Asp279) are placed close to the type 1 copper- and iron-binding sites, possibly linking these sites to the negatively charged region. In vivo results showed that mutation of Asp319 and Asp320 to yield D319N and D320N derivatives strongly impairs the ability of the yeast to grow under iron-limiting conditions. In particular, substitution of Asp320 with asparagine essentially abolished the Fet3-dependent iron transport activity. All other mutants (D278Q, D279N, D312N and D315I) behaved essentially as the wild-type protein. The electron paramagnetic resonance spectrum of the soluble forms of D319N and D320N showed significant changes of the copper sites' geometry in D319N but not in D320N. At variance with the membrane-bound forms, soluble D319N and D320N derivatives were highly susceptible to proteolytic degradation, suggesting that replacement of Asp319 or Asp320 locally modifies the structure of Fet3, making the protein sensitive to proteolysis when it is not protected by the membrane environment. In turn, this might be evidence of a shielding role of the permease Ftr1, which could interact with Fet3 at the level of the aspartate-rich negatively charged region.